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Products / Applications for Life Science Research and Medicine A
s
75 Years of Analytical Chemistry E;-‘); Immuno assays
and Instrumentation Experience
t '
Label free assays

e
i Cellular research 22227 High throughput screening

- —
% Cancer research & In Vivo
m GPCRs n Screening technologies

\ . . "

y—\ Protein:protein 4§ SPA “generic” assays
S - . A

B «" Epigenetics y,\ Biotherapeutics

~

J

: e
2§ Kinases L1 Radioligand binding

¢ (SR |
ge
e

(lJ/ Laboratory automation



| B

Genomics is Foundational in Omics FEREEl

DNA

l

Phenotype = ) f(Genes, Environment)

.

[Genotypes]

l

RNA
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The Phenotype/Genotype Relationship: It's Complicated A
Observational DNA
Symptoms, measures l / Drugs/Food/Pollution

_Phenotyps, )= > f(Genes, Environment)

|~

Metabolites/Proteins/RNA [Genotypes] Bacteria/Fungi/Viruses
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Increasing Access to Cheap Data =

Cost per Genome

$100,000,000

$10,000,000 ’
Moore’s Law

$1,000,000 -

Sequencing Cost per Genome: 2001 to 2020
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Cheap Sequence Data Drives Nucleotide-based Omics Applications AL

Genomics Genealogy

Cloning
RE Mapping
Gene Sequencing

Genomic Sequencing

De Novo Functional Genomics Variation Assays

New Genomes  Meta Genomes Mewmes?esi Regu'W Genome  Exome  Structural

DGE RNASeq SmalRNA HITS-CLIP ChiIP-Seq DNAse-Seq Me-Seq

Discovery

< Assay >
< RNA >
http://finchtalk.geospiza.com/2010/09/genomics-genealogy.html
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PerkinElmer and Next Generation Sequencing R

| Ba January 2011

Perkin=imer . Geospiza is selected to provide LIMS and analysis
support PerkinElmer’s DNA services

i May 2011

geospiza
* PerkinElmer acquires Geospiza

Y7 caliper  November 2011

a PerkinElmer company

« PerkinElmer acquires Caliper Life Sciences




Two bottlenecks: Sample Prep and Informatics
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Omics Applications Demand Automation and Informatics Aoy

Geospiza LIMS and Analysis
Isolate Fragment Generate Quantify

MBW DS XT GX NGS XT GX NGSW Geospiza
JANUS & chemagen

y L HQ Zephyr Molegular Biology Workstation (MBW)
—‘r JANUS Solutions and chemagen ¢ Nucleic Acid Extraction
i LabChip DS System ¢ uv-vis DNA/RNA Quantification
% LabChip XT System * Automated DNA Fractionation and Sizing

‘ LabChip GX System e HT Bioanalyzer-like QC for DNA and RNA

Sciclone NGS Workstation ¢ Automated
High-throughput Sequencing Sample Preparation

Sequencing Service

Smaller samples, better quality & reduced PCR
bias, higher throughput & productivity with
lower costs, informatics correlation linkages

s Zephyr NGS Workstation
Lﬂh (NGSW) ¢ Post PCR Workstation

10
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Geospiza® Products R

GeneSifter® Lab Edition

 Comprehensive web-based LIMS for genomics

« Scalable, flexible, adaptable

* Unique in accounting, and linkage with data analysis
Y,

~

(

\

GeneSifter® Analysis Edition

 Comprehensive web-based data analysis

 From microarrays to NGS

» Unique in completeness for creating new knowledge
\ J

» ...and FinchTV
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A Better Way

Single sample

Many samples
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PerkinElmer’
For the Better

Jata Files: SRR018257_1.fastq / SRR018257_2.fastq)

Main (login: eric_test) > Inventories > Next Gen Files > Job Details > Result File

Number of Results: 12349

» Analysis Result Fi

Wain (logi:

Fe_test) > Data > Fls > 305 Datalls > Result e W
Number of Results: 122873}

Type v s +7l0R
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Export Search | Reset
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Chromosome Position  dbSNP  Variant Type Change Description Read Depth Score Gene ID Region Function Change CA PGKB P
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chrl 924935 no insertion FICT  +CT=1, =2 3 2 HES4  exon exon - - an s AN 0S s 087 o
chrl 968,349 no deletion HTG TG, 3 29 AGRN  exon exon - - - an st OSEL @S sw rio0T7S 0
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@ Tsessas STOL S sw st03 o
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Geospiza® NGS Data Analysis Workflow

Primary

Secondary

<« Tertiary —>

— Instrument Specific

Sequences +
Quality values

Individual
Samples

Reduce — Appllcatlon Specific

Aligned Reads

+ Alignments

Mapping to gene model
Gene list

Variant list
Visualization

Multiple Compare Experiment Specific Reiterative

Data sets

,,,,,,,,,,

Process
» Comparison statistics

» Clustering

+ Splicing analysis

Allele frequency

» Tumor specific mutations

Genes,
variants,
isoforms of
interest

Discover — Experiment Specific

+ Pathways
» Ontologies
* Networks
* Annotation
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What do you See in Your Experiment?
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PerkinEimer’
For the Better

Pairwise Analysis: Prostate Cancer GSE22260 [Reports: Ontology |
Group 1

Conditions: Normal

Experiments: 87527,87534

Significance:

1.5 - 5, edgeR, Benjamini and H

Normalization:

Mapped reads

Quality Cutoff:

5

Data Transformation:

Show: 20 ~ p Cutoff: 0.05 v rawp v
No. Ratio p-value
1w 5.00 0.00995
2 w 5.00 0.00168
3  w» 5.00 0.00406
4 w4099 0.00410
5 4499 0.00678
6 44099 0.00841
7 v 4,99 0.01309
8 w498 0.00616
S 44098 0.00704
10 « 498 0.02006
11 v 4,97 0.03240
12 v 4.97 0.00419
12 v 4.96 0.01384
14 4« 496 0.01105
15 v 4.96 0.01052
16 v 4.96 0.00130
17 % 4.95 0.00454
18 « 494 0.00198
19 + 4.93 0.00587
20 + 4,93 0.01562

Show: 20 ~ p Cutoff: 0.05 v rawp v

None

Fold Change: 15 v Upper: 5
adj. p Identifier Gene
0.22520 NOXO1 NADP!
0.10977 NKD2 Naked
0.15943 TEAD4 TEA d
0.16005 DRD4 Dopa
0.19776 693153 micro
0.21368 SNORD22 Small
0.25318 TRIMS50 Tripa
0.18936 DOK3 Docki
0.19956 100190940 hypo
0.29120 PTPN20A Protei
0.33877 ATP6VOA4 ATPas
0.16153 LINGO3 Leucin
0.25751 AQP9 Aquap
0.23526 CCDC138 Coiled
0.22893 GPR25 G prote
0.10153 POLD1 Polymer:
0.16602 CFD Comple
0.11731 RAB27B RAB278B,
0.18458 CDH3 Cadherin
0.26742 SLA Src-like-a

Fold Change: 15 v Upper: 5 ~

15

move[ <<< ] zoom inf 15:] zoom ou 15 ]

Sarnple 1

o™

3,569,138

3
3,566,118

Sample

3,572,158

3,569,138

3,572,158

3,567,628

3,569,138

3,570,648 3,572,

158

3,567,628 3,569,138

35690

3,570,648

3,572,158

37 35710 35720
1 I Ly

GeneSifter® Analysis Edition
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Discover Complex Relationships Perkinfmer

|

Firefox v

[l Genesifter | MCF7 Timecourse of estrad |...

Main (login: eric_test) > Analysis > Pairvise > Results e

é—/é [H gs113 ift

et/users/?8ac = proj

IContent arr/export time: 3

GeneSifter®

Analysis Edition

[ Filtering Tools

Z-score: Positive and Negative ¥ Cut Off: 2 ~ Minimum Genes (Gene Set): 1 ~ filter

go.repo 77 = C | [#+ Google BIES P
Chromosome | Interactive Plots] [Results: o¥e IPA Analysis | Export | Save]
e Group 2
Cancer

87525, 87533

Group 1: 12hr untreated
Group 2: 48hr E2 treated

Pathway

Metabolic pathways

MAPK signaling pathway
Endocytosis

Cell cycle [Export Gene List ]

4 Anaphase promoting complex subunit 1

4 Anaphase promoting complex subunit 5

4 CDC45 cell division cycle 45-like (S. cerevisiae)
a Cell division cycle 2, G1to S and G2to M

4 Cell division cycle 2, G1to Sand G2to M

4 Cell division cycle 2, G1to S and G2 to M

4 Cell division cycle 25 homolog A (S. pombe)
 Cell division cycle 25 homolog C (S. pombe)
a Cell division cycle 27 homolog (S. cerevisiae)
 Cell division cycle 27 homolog (S. cerevisiae)
a Cell division cycle 6 homolog (S. cerevisiae)
 Cell division cycle 6 homolog (S. cerevisiae)
- CHK1 checkpoint homolog (S. pombe)

a CHK2 checkpoint homolog (S. pombe)

« Cyclin A1

4 Cyclin A2

4 Cyclin B1

4 Cyclin B2

4 Cyclin-dependent kinase 2

4 Cyclin-dependent kinase 2

+ Cyclin-dependent kinase 6

+ Cyclin-dependent kinase 6

+ Cyclin-dependent kinase 6

+ Cyclin-dependent kinase 6

+ Cyclin-dependent kinase 6

+ Cydlin-dependent kinase inhibitor 1A (p21, Cip1)

Genes KEGG

o] oo

+ Cyclin-dependent kinase inhibitor 28 (p15, inhibits CDK4)

4 E2F transcription factor 4, p107/p130-binding
+ Glycogen synthase kinase 3 beta

http://gs113.genesifter.net/users/Zaction=gene.... Timecourse of estrad | Pairwise | KEGG Report

Show: 20

12
13 v+ 4.96
14 4 496
15 v 4.96
16 v 4.96
17 + 4.95
18 4« 4,94
19 + 4,93
20 4,93

Firefox v

v p Cutoff: 0.05 A

raw p

16

Growth factor Gmm I;:’A:;iur DNA darage checkpoint =
wit
B AN
I | FAN Sruc3
I ! pl07 v
I ST EJF4,5 [5rad2,3]
| DP-1,2 Sradd Mdr2

SCF

Cenpe] A

MAPK
signaling
pathway

+u Fu

16 15 18 pl9  p2757  pal
Inkda || Inkdb || Inkde || Inkdd | [Kipt, 2] [ Cipt |
L I ]

proteolysis

— _ . Rpoint | CyeD
(STARD ™ [Chiag

P APCIC

[re | [Cwee | [ st |V =

SCF
Sky2

ORC (Origin ~ MCM (Mini-Chroraosore

Recognition Coraplex) IMaintenance ) cormplex . )
ol | om2 Vo | o3 DgA——————b DNA binsynthesis ]
Or3 | Orcd Ierad | MerS

Orc5 | Oreé Meraf | Mera?

Gl
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PerkinElmer’

Reduce, Compare, Discover

Gene and

Variant List DEGs

100s - 1000s of genes

Normal

Normal Tumor

_—> >
Prostate Tumor  Reduce with Comparison with EdgeR
WTA Pipeline and Multiple Testing Correction

Variants of interest Clinical Focus

Intersector
[

B A ks
HSPG2

C15.txt C11.ixt

] View Export




18

Focus on the Process:
GeneSifter Lab Edition

| B

PerkinElmer’
For the Better
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In 2 Nlutshell A

GeneS|fter Slide Builder

TraCk Sa m p I es ) CO m p I eX !ll! ““ r:'lJ ﬁ n “ @ http://gsle-test: 8080/F|nc/or/cotanerForm?typ _id=202 ¢ | (Q~ Google
man I pUlatIOnS GeneLsaLfEﬁo;. My GeneSifter User:finch @ Get FinohTV [Guexseasn | Go | Logout

Lab

%k

Fmeps I Add Floweel L]

@ @ Q @ @ @ @ @ @ @ # View Run Reports *Name [smith_lab_001

® View Instrument Reports

...D.DD.D.D. = Add Template Freezer [16-A
SULBUSB L i e o

I
Flowcell ID [234324FE3 ]
I
\

ED..-D...DD = View Template Worksets Rack [35
000000000 |0 . 2:: i Tarmplaie Typen Bin [12E |
.D.E..D.. .D rer Tracker Flowcell for Smith Lab - RNA project #1
00000 000 | |@ : Cflipélﬁ'ﬁérs

000000080000 R

0elCeeCetlOrl

Description

Assigned To !eiiwfwe:!ﬂﬂ:!z@geospi‘p
pririty

EEEEEREE &

* Required field(s)

® Add Reaction Set
® View Reaction Sets
= View Reactions

= Set up Container Workflows

® Set up Reaction Types Selected Lane:
] Lane n/a
® Add Reaction Plate
@ ® View Reaction Plates Reaction human_RNA_03
( i iplex_1

= Set up Container Types

Multiplex = Set up Container Classes

= View Flowcells
® View Slides
® View Picotiter Plates

0 r = Add 96 Well Plate Run

= Add 384 Well Plate Run

= Add Illumina Sequencing Run
= Add SOLID Run

= Add 454 Run

= View Runs
® View Next Gen Run Dal
e

® Chemistry Rules

Singleplex = Upload Location Map
l ins!ruments

Pick Samples
. [Fiok Sampies |
Pick Workset

collect, sort, and deliver

19



| B
View Sample Details in an Easy to View Format B

Template Details
= Next Step | = Edit Template I u Upload Attachment m Set to Archived I = Delete

Sample QC q TruSeq Small RNA ﬂ Library Validation
@@ E =R G E) (o) A8 e ) 1. Qubit Fluorometer 1. TruSeq Small RNA Kit Info 1. Qubit Fluorometer
@ Webbelsaeesk 2. LabChip GX 2. Ligate 3' Adapter 2. LabChip GX
) e000CEeCoCOeC® 3. Ligate 5' Adapter
(2] O..OOOO0.0‘O 4. Reverse Transcribe and Amplify
= cOooeCeeeCol 5. PCR Amplification
= CeCeCOeCeenr 6. Purify CDNA Construct
§ B5oosgeoege
£ Name | spleen_597 Template Workset | Cancer Group 5
% 8888888?8888 Template ID %3621 Parent | n/a
\ Template Type | Library Valigation Volume (pL) | 50
Barcode ‘ 79521671 Concentration (ng/pL) | 150
Archived i No Storage Location | Freezer 2
Order Name | n/a MID | n/a
Description } Created from Template spleen_597

Related Links: Details, Workflow History, Results, Relationships, Attachments (3}

¥ Template Attachments

Filename File type File Size Upload Step Field Label Uploaded By Uploaded At
LabChip GX 1.png png file ~ » 135.9 kB LabChip GX LabChip File LabManager 2012-01-24 14:11:30-08
. - i -
. N,
.
Also includes
Relationships
C h I Gel Image.ipg unknown 17.3 kB Purify cDNA Construct Gel Image LabManager 2012-01-24 14:09:42-08
.
Links to data |
LabChip.png png file 110.4 kB LabChip GX LabChip File LabManager 2012-01-24 14:07:13-08

¥ Workflow History

TO I I Ieet Workflow Workflow Version State Step Updated By Updated At Comment Info
LabChip File: LabChip GX 1.png

Library Validation  28-68058228 Ready LabChip GX LabManager ~ 2012-01-24 14:11:30-08  n/a ! -
regulatory needs
TruSeq Small RNA  70-68058228 Ready Purify cDNA Construct LabManager ~ 2012-01-24 14:09:42-08  n/a fovex:Galilot: ¥2:089085:22
Gel Image: Gel Image.ipg
TruSeq Small RNA  70-68058228 Not Ready Ligate 3' Adapter LabManager  2012-01-24 14:08:37-08  n/a Total RNA (ug): 5
Thermal Cycler: Thermal Cycler #2
TruSeq Small RNA  70-68058228 Not Ready TruSeq Small RNA Kit Info LabManager 2012-01-24 14:07:56-08 n/a TruSeq kit lot #: 324234-C
LabChip GX: RNA-6000
Sample QC 39-68058228 Ready LabChip GX LabManager 2012-01-24 14:07:13-08 n/a RIN value: 9

LabChip File: LabChip.png




Know Where Samples Are in the Process

GeneSifter
Protocol Viewer
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PerkinElmer’
For the Better

Label | Illumina TruSeq Small RNA - LabChip Archived | No
Created By | LabManager Created At | 2012-01-24 13:23:20.707987-08
Modified By | LabManager Modified At | 2012-01-24 13:37:04.809804-08

Component Workflows

Sample QC, TruSeg Small RNA, Library Validation

Description | n/a

Sanple QC:

Qubit Fluoroneter

LabChip GX

TruSeq Snall RNA:

TruSeq Snall RNA Kit Info
Ligate 3’ Adapter

Ligate 5’ Adapter

Reverse Transcribe and Amplify
PCR Anplification

Purify cDNA Construct
Library Validation:

Qubit Fluoroneter

LabChip GX

M Hetabolisn_Study_8A
I Sanple_Group_163
[1Sanple_Group.164
[1Sanple_Group_.165
[“Icancer_Group_5

M House_123A

M Bovine_Set_12

M snith_Sanples

I Robertson_Sanples
W Control_Group_A
M Control_Group_B
M Project_C_.2

|

0 s 10

15

20

25

The data browser below shows Templates and Template Worksets that have or need pending work.

All Templates

Template Worksets (12) Current Templates (124)
Items 1-12 of 12
Labelw Templates

Smith Samples 11 n/a
Sample Group 165 8 n/a
Sample Group 164 8 n/a
Sample Group 163 8 n/a
Robertson _Samples 13 n/a
Project C 2 12 n/a
Mouse 123A 12 n/a
Metabolism Study 8A 20 n/a
Control Group B 5 n/a
Control Group A 3 n/a
Cancer_Group 5 14 n/a
Bovine Set 12 10 n/a

n/a
nfa
n/a
n/a
n/a
nfa
n/a
nfa
n/a
nfa
n/a

n/a

One Page
Sto location Assigned to Description
n/a n/a
n/a n/a
LabManager n/a
n/a n/a
n/a n/a
n/a n/a
n/a n/a
n/a n/a
n/a n/a
n/a n/a
n/a n/a
n/a n/a




Review Data Quality

GeneSifter Run Reports

» Software routines link data to samples

* Vendor reports, and Geospiza reports are linked
for review.

» Single-click distribution of lab data to collaborators

Instrument Run Results

= Rebuild Quality Reports | = Edit Results Path

Files less than 9.5 GB are linked below.

Name | 100799
Flowcell | Demo_flowcell Flowcell ID | 12345

Run Barcode | 145 Run ID | 145

State | Completed Base Reaction Type | Illumina Sequencing
Run Type | Illumina Sequencing Reactions | 8
Completed At | 2010-10-25 14:20:32-07 Instrument | HiSeq #1
Results Path | /mnt/nfs/s36/gsle/s47/demo4/ga_index_full
Description | n/a

Links: Run Details, Results (2023), Orders (1), Attachments, Analysis Jobs
Reports: Results Summary, Intensity Plots, Quality Reports

Sequence Data (8) Run Reports (8 Other Files (2007
_Filename |5} CONTAINS : Go | (7]

Items 1-8 of 8

[ Filenamea. FileType Size  Modified At  ASSodiated oo pome — Dislavto is Type Analysis State
() s 1 ATCACG sequence.txt Text 29.2 MB 2010-09-29 13:40:48 muscle 01 Gregor Mendel 100799 No n/a n/a
() s 1 CGATGT sequence.txt Text 29.2 MB 2010-09-29 13:40:49 muscle 02 Gregor Mendel 100799 No n/a n/a
[ s 1 TGACCA sequence.txt Text 29.2 MB 2010-09-29 13:40:49 muscle 04 Gregor Mendel 100799 No n/a n/a
() s 1 TTAGGC sequence.txt Text 29.2 MB 2010-09-29 13:40:49 muscle 03 Gregor Mendel 100799 No n/a n/a
() s 2 ATCACG sequence.txt Text 29.2 MB 2010-09-29 13:40:49 muscle 05 Gregor Mendel 100799 No n/a n/a
() s 2 CGATGT sequence.txt Text 29.2 MB 2010-09-29 13:40:49 muscle 06 Gregor Mendel 100799 No n/a n/a
() s 2 TGACCA sequence.txt Text 29.2 MB 2010-09-29 13:4 muscle 08 Gregor Mendel 100799 No n/a n/a
() s 2 TTAGGC sequence.txt Text 29.2 MB 2010-09-29 13 muscle 07 Gregor Mendel 100799 No n/a n/a
|| -~ Choose Action -~ B
Run Change Log

Summary By At Comment for Change

Run results path modified. finch 2010-10-25 16:20:23 n/a

Run results path modified. finch 2010-10-25 16:20 n/a

Run Completed. LabManager 2010-10-25 14: n/a

8 i as "Run C (©). LabManager 2010-10-25 14: n/a

Run downloaded LabManager 2010-10-25 14:19:08 Run downloaded to instrument HiSeq #1

Run downloaded LabManager 2010-10-25 14:14:56 Run downloaded to instrument HiSeq #1

Created LabManager 2010-10-25 14:14:33 n/a

| B

PerkinElmer’

Summary Information For Experiment 070515_SLXA-EAS20_5612 on Machine SLXA-EAS20

Chip Summary

For the Better

Tile Lane1 Lane 2
! v
Machine SLXA-EAS20 0001
Run Folder || 070515_SLXA-EAS20_5612
Chip ID unknown
0002
Lane Parameter Summary ' '
0003
Lane || Sample ID || Sample Target Sample Type || Length Filter Tiles
1 unknown || hg18_refMrna_small || ELAND 36 '((CHASTITY>=0.6))' || Lane | 9004
2 unknown || hg18_refMrna_small || ELAND 36 '((CHASTITY>=0.6))' || Lane
3 unknown || unknown NONE unknown || '((CHASTITY>=0.6))' || Lane ' '
0005
4 unknown || unknown NONE unknown || '((CHASTITY>=0.6))' || Lane
5 unknown || unknown NONE unknown | '((CHASTITY>=0.6))' || Lane ' '
6 unknown || unknown NONE unknown || '((CHASTITY>=0.6))' || Lane | °°°¢
7 unknown || unknown NONE unknown || '((CHASTITY>=0.6))"
8 unknown || unknown NONE unknown || '((CHASTITY>=0.6))"
NT Composition f‘f’;g: g‘r’D‘;‘i’ Base Per Base QV Range Low QV Analysis
Lane 1 +H wmmmm"mmmw s 1 sequence.txt
Lane 2 V\’_J\Aw/—\/;g;:;; - s 2 sequence.txt
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Putting it Together Al

Scale up / Clinical Research / Development

Caliper Automation

Geospiza Analysis

Geospiza LIMS

Geospiza Analysis




